Height is a marker for health, cognitive ability and economic productivity. Recent research on the determinants of height suggests that postneonatal mortality predicts height because it is a measure of the early life disease environment to which a cohort is exposed. This article advances the literature on the determinants of height by examining the role of early life mortality, including neonatal mortality, in India, a large developing country with a very short population. It uses state level variation in neonatal mortality, postneonatal mortality, and pre-adult mortality to predict the heights of adults born between 1970 and 1983, and neonatal and postneonatal mortality to predict the heights of children born between 1995 and 2005. In contrast to what is found in the literature on developed countries, I find that state level variation in neonatal mortality is a strong predictor of adult and child heights. This may be due to state level variation in, and overall poor levels of, pre-natal nutrition in India.
Introduction
Economists have often used height as a measure of human development. Recent research has documented important relationships between height and survival, height and cognitive achievement, and height and productivity.
1 The importance of height as a measure of population health and well-being has led to the question: what determines height?
Several studies have used data from Europe to establish correlations between height and early life conditions, as captured by mortality levels in infancy (Schmidt et al., 1995; Crimmins and Finch, 2006; Bozzoli et al., 2009; Hatton, 2011 Hatton, , 2013 . Postneonatal mortality (PNM), the number of infants per 1000 live births who die between the first and the twelfth months of life, emerges as a strong predictor of height. In these studies, postneonatal mortality is understood to proxy for the disease environment to which infants are exposed. Infants exposed to more disease early in life experience poor growth, leaving them stunted. In Bozzoli et al. (2009) , neonatal mortality (NNM), which was largely determined by the availability of advanced medical care for neonates, had no correlation with adult heights in European and American cohorts born from 1950-1980, controlling for other factors.
As in developed countries, height in developing countries is determined in large part by early life conditions, especially from conception to two years of age, but these conditions tend to be more varied, and more damaging than in developed countries. Also as in developed countries, the disease environment is likely an important determinant of height, but other factors, such as economic well-being and pre-natal nutrition may play a more important role in developing countries than in developed ones.
This paper examines correlates of height in India, a large developing country with one of the shortest populations in the world, and with significant differences in health outcomes across states (Deaton, 2008; Dréze and Sen, 1997 ). It finds that state level variation in mortality levels from a cohort's infancy predict both the heights of Indian adults born between 1970 and 1983, and the heights of Indian children born between 1995 1 See Jousilahti et al. (2000) ; Spears (2012) ; Case and Paxson (2008) and Vogl (2011) .
and 2005
. Consistent with prior literature on mortality and the disease environment, I
find that state level variation in pre-adult mortality and postneonatal mortality correlate with adult height and child height, respectively. A novel finding of the paper is that, in contrast to in developed countries, neonatal mortality, or mortality between birth and one month of life, is a robust predictor of height in India. This is true both for adults born between 1970 and 1983, and for children born between 1995 and 2005.
The relationship between state level neonatal mortality and height is robust to controlling for postneonatal mortality, which proxies for the disease environment, as well as economic circumstances, measured by state domestic product, in the case of the adults, and household asset wealth, in the case of the children. Unlike in literature on the correlates of height from developed countries, but consistent with prior research on height in developing countries, I find that these measures of economic well-being indeed predict height (Steckel, 1983) . Regressions of children's height on early life mortality rates also control for mother's height, suggesting that there is not a spurious correlation between mortality in the state where a baby is born and her genetic height potential.
The finding that state level variation in neonatal mortality predicts Indians' heights raises the question: for what early life conditions that shape height does neonatal mortality proxy? I review the literature and existing cause of death data and propose that low birth weight, caused by poor pre-natal nutrition, could be driving the correlation between neonatal mortality and height. Vital statistics data suggest that low birth weight has long been, and continues to be, a leading cause of neonatal mortality in India. Indeed, UNICEF & WHO (2004) estimate that about a third of infants in India are born at a low birth weight, and that India is home to forty percent of the world's low birth weight babies. Although no representative state or national-level data on birth weight exist, the National Family Health Survey data reveal important differences in women's nutrition across Indian states.
These findings are important for researchers seeking to understand why, despite its high rates of economic growth, India continues to have one of the shortest populations in the world. Although Indians' heights are certainly determined by many factors, 2 these findings suggest that continuing neglect of women's health, and in particular pre-natal nutrition, will have continuing consequences for heights in India, and for all of the health and human development indicators that height reflects.
The paper proceeds as follow: section 2 provides contextual information on the early life determinants of height in developed and developing countries, as well as on causes of early life mortality in India. Section 3 presents the data sources and modeling strategy. Section 4 presents the results of three analyses: the first regresses the heights of adult cohorts born between 1970 and 1983 in different states of India on neonatal and postneonatal mortality rates in their years of birth; the second regresses the heights of these adults on pre-adult mortality rates in their year of birth; and the third regresses the height-for-age z-scores of individual children from two rounds of India's Demographic and Health Survey on state-survey round level measures of neonatal and postneonatal mortality. Section 5 discusses the results, as well as the hypothesis that variation in neonatal mortality proxies for state level variation in maternal net nutrition. Section 6 concludes.
Context

Early life determinants of height in developed countries
In Europe, the relationships between height and the early life environment have been examined in the context of select groups, as well as at the population level. Schmidt et al. (1995) document a relationship between the adult heights of men who were conscripted in European armies and postneonatal mortality in the year of birth. Bozzoli et al. (2009) provide evidence for a similar relationship in the general populations of European coun-2 Spears (2013) finds that the Africa-India height gap can be statistically explained by Indians' early life exposure to poor sanitary conditions measured by open defecation, and Jayachandran and Pande (2013) focus on inequality among siblings of different sexes and birth orders. Osmani and Sen (2003) discuss the interactions of low birth weight and infection in producing child undernutrition. 4 tries and the United States for cohorts born between 1950 and 1980. They show that the relationship between adult height and postneonatal mortality is robust to a variety of controls, including neonatal mortality, log of GDP in the cohort's year and country of birth, and country and year fixed effects. Hatton (2011) finds a robust correlation between the heights of school children born between 1910 and 1950 in Britain and the infant mortality rates that prevailed when those children were between two and four years old.
All three of these papers posit that the mechanism linking height and early life mortality is the disease environment in early childhood. In Bozzoli et al. (2009) , postneonatal deaths from pneumonia and diarrhea, diseases which are known to lead to stunting in childhood, correlate with adult heights, though death rates from pneumonia predict heights more strongly. None of the papers finds evidence of an effect of neonatal mortality on adult heights.
In these contexts, one would not expect adult height to be strongly influenced by factors determining neonatal mortality. Whereas in developing countries, temporal or regional differences in neonatal mortality might be due to variation in maternal nutritional deprivation during pregnancy, in developed countries, differences in the availability of life saving technology for premature infants would play a far more important role. Research on the relationship between maternal nutrition and infant outcomes in developed countries tends to focus on overweight and obese women, rather than on undernourished women. Bozzoli et al. (2009) test for but do not find evidence of an effect of income on adult heights in Europe. The authors remind readers that their results do not rule out income or nutrition related constraints on adult heights for Western cohorts born pre-1950, nor do they rule out such a constraint on adult height in developing countries. Silventoinen (2003) posits that the determinants of variation in height are different in de-veloped and developing countries, and in particular, that compared to developed country settings, environmental variation (as opposed to genetic variation) in height is relatively large. This is because environmental insults to childhood growth are more severe in developing countries.
Early life determinants of height in developing countries
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Many factors determine heights in developing country and pre-industrial settings, and higher levels of development do not always lead to growth in physical stature (Komlos, 1998 (Komlos, , 2003 . However, at low levels of development, additional income may influence height through increasing calorie intake or the quality of the diet. Fogel (2004) discusses relationships between income, calorie availability and body size. In particular, Fogel proposes a "technophysio evolution" of body size corresponding with calorie availability, which in many contexts increases when income increases. The importance of shocks to income and nutrition as determinants of early life height and health have also been demonstrated in developing country settings (Maccini and Yang, 2009; Bhalotra, 2010) .
Empirical evidence suggests that the early life disease environment influences height in impoverished settings. Akachi and Canning (2010) find that with the exception of sub-Saharan Africa, where the authors hypothesize that improvements in infant mortality have not been importantly due to reductions in morbidity, changes in adult heights correlate with changes in infant mortality rates in developing regions. Using data from three European populations in the 1800s, Crimmins and Finch (2006) find relationships between adult height and pre-adult mortality 4 measured when a cohort was a year old.
Additionally, Spears (2013) suggests that sanitation coverage, a measure of the fecal pathogens to which a child is exposed, is a strong predictor of children's heights in modern developing countries.
Finally, pre-natal conditions may also contribute to stunting in situations of scarcity.
There is substantial evidence that maternal nutrition promotes birth weight in developing countries (Kusin et al., 1993) , and that birth weight is an important predictor of height (Binkin et al., 1988; Adair, 2007) . A longitudinal study from Brazil finds that low birth weight is correlated with low pre-pregnancy weight (Barros et al., 1992) . Kramer (1987) reviews the literature on birth weight, and concludes that, in addition to low pre-pregnancy weight, low weight gain during pregnancy additionally correlates with low birth weights in developing countries. Hytten (1979) discusses this relationship in the context of food supplements in pregnancy, which increase birth weights where women are undernourished. Adair (2007) establishes links between birth size and adult height in a sample from the Philippines. Binkin et al. (1988) show that two causes of low birth weight-intrauterine growth retardation and prematurity-are both associated with low adult heights, though the relationship is stronger for intrauterine growth retarded infants than for premature infants. 5 Behrman and Rosenzweig (2004) show that differences in birth weight between identical twins predicts differences in height. Finally, Kusin et al. (1992) present experimental evidence from Indonesia that supplementation during pregnancy improves postnatal growth-that is, growth from age zero to age five. These findings are particularly important for India, where discrimination against women of child-bearing age, even in food consumption, is well documented (Jeffrey et al., 1988; Das Gupta, 1995; Palriwala, 1993 ).
Causes of early life mortality in India
Cause of death data help identify those early life conditions that both kill children and stunt their growth, and those causes of death that are unlikely to also be, or to proxy for, major determinants of height. What are the leading causes of early life mortality in India? Because neonatal mortality is a particular focus on this paper, it would be useful to know whether the major causes of neonatal death in the 1970s and early 1980s were 6 Indeed, in a 1996-2003 trial of home based neonatal sepsis management in Maharastra, India, researchers found that over four fifths of deaths from neonatal sepsis occurred in the first week of life (Bang et al., 2005) .
7 More recently, research has focused on environmental enteropathy (Korpe and Petri, 2012; Humphrey, 2009; Spears, 2013) , which although not a main cause of mortality, may be another important cause of stunting.
8 the same as in 2005, when the Million Deaths study was conducted. This is a difficult question to answer precisely due to lack of high quality cause of death data from this period. However, a cause of death study conducted by the Office of the Registrar General (ORG) in major Indian states in 1978 found that tetanus was the most common cause of neonatal mortality (Government of India, 1979) . In contrast, the Million Deaths Study of 2010 found a death rate from neonatal tetanus of only 1.2 per 1000 live births. This suggests that the importance of neonatal tetanus has declined dramatically between the time in which the adults studied here were infants, and when the children studied here were infants.
Despite the importance of neonatal tetanus in determining the mortality rates for the adult cohorts I study, it is unlikely to have been an important cause of their stunting.
In the 1970s and 80s, fatality from neonatal tetanus would have been extremely high.
UNICEF (2011) reports that fatality rates from untreated neonatal tetanus can be as high as 100%, and Sokal et al. (1988) report on a study from Côte d'Ivoire estimates a fatality rate from neonatal tetanus of 90%. If nearly all children who suffered from tetanus died of it, it is unlikely to have been a major cause of stunting.
The 1978 ORG study suggests that low birth weight/prematurity was the second most important cause of neonatal death during the period in which the adults studied in this paper were infants (Government of India, 1979) .
8 This cause of death likely reflects conditions of poor pre-natal nutrition that would have also played an important role in determining heights. The correlation between adult height and neonatal mortality that will be discussed in section 4 may reflect statewise variation in pre-natal nutrition when these adults were in utero, a hypothesis which will be discussed further in section 5. The SRS reports NNM, PNM, IMR, and other mortality rates for each year between 1970 and 1983 in the following states: Andhra Pradesh, Assam, Gujarat, Harayana, Himachal Pradesh, Karnataka, Kerala, Madhya Pradesh, Maharastra, Orissa, Rajasthan, Tamil Nadu and Uttar Pradesh. There is no data for union territories in the SRS.
10 These states are: Sikkim, which had previously been a British protectorate and was founded in 1975; Tripura, Meghalaya and Manipur, all of which were founded in 1972; Arunchal Pradesh, which was formed as a union territory out of Assam in 1972, and became state in 1987. An early report on the SRS from the Office of the Registrar General suggests that data from the region that became the union territory of Arunchal Pradesh were not included in the Assam estimates from [1970] [1971] [1972] . Together, these omitted states made up less than 1% of the population of India in the 2011 census. The analyses using data on the heights of adults additionally control for whether the state is in the north, as well as for survey round and year of birth. 
Child analyses
Mortality indicators. In the child level analysis, I compute neonatal and postneonatal mortality from the National Family Health Surveys (NFHS) at the state-survey round levels. I use children born in the three years before the survey in order to compute these measures. A child, whether dead or alive at the time of the survey, is included in the computation of neonatal mortality only if at least a month has passed since his birth.
Likewise, a child is used in the computation of postneonatal mortality only if at least a year has passed since his birth. I scale the fraction of children who died by 1000 to allow for a simple interpretation of the coefficients.
Height. Height-for-age z-scores of children under three years of age are the dependent variable. z-scores provide a measure of the heights of children relative to a healthy population. These scores were computed based on the WHO 2006 growth reference standards (De Onis, 2006) .
12 For children in NFHS 3, scores are provided in the published data; for children in the NFHS 2, scores were computed based on child sex, age and height in centimeters using WHO Anthro software (WHO, 2011).
Control variables. All specifications include a vector of controls for the age-inmonths of the child. Controls for economic well-being include a vector of dummy variables for ownership of household assets, including whether or not the child's household owns a radio, a TV, a fridge, a bicycle, a motorcycle, a car, whether the household has electricity, and the household's drinking water source. A control for mother's height, a measure of the child's genetic potential, is also included.
Summary statistics. selection and stunting on population heights. They predict that, at a given high level of infant mortality, the selection effect may dominate stunting such that the adults of a cohort which experienced a very high disease burden in infancy may be taller than a cohort which experienced a slightly lower disease burden. Although they derive this result theoretically, clear evidence for the existence of a "turning point" is lacking.
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In the Indian data, however, there is no evidence of a "selection effect." Figure 4 shows a scatter plot (separately for men and women) of the relationship between the infant mortality rate to which a state cohort born between 1970 and 1983 was exposed 13 There is a notable exception to this statement, though the infant mortality rates required to produce a "turning point" are outside the range of most modern human experience. Gørgens et al. (2012) find that the adult heights of people who were children during the Great Chinese Famine (1959) (1960) (1961) , during which mortality rates were estimated to be about 200 per 1000 (Ashton et al., 1984) , are no different than the heights of cohorts born just before or just after the famine. The heights of their children, however, are taller than the children of cohorts born just before, or just after the famine. The authors interpret this as evidence that those who survived the famine were selected on the basis of their health, that is, that they had the genetic potential to be tall. However, this genetic potential was not realized due to famine conditions in infancy and childhood, which stunted them.
in its year of birth, and the average height of the adults in that state cohort. Although there is a negative relationship between infant mortality and height, figure 4 shows no visible reversal, or flattening out, of the stunting effect at high levels of infant mortality.
If a quadratic function is nonetheless fitted to the data in figure 4 , the coefficient on the quadratic term, though positive, is not statistically significant. The turning points would be at 262 for men and 212 for women. These numbers are not beyond the realm of human experience, but they are far extrapolations of the relationships in these data.
Finally, Alderman et al. (2011) assess the magnitude of the bias in Indian children's heights that might be due to selection, and find that the effect is likely small. Therefore, this paper models the relationships between heights and mortality using only linear terms throughout.
Men and women
The heights of Indian men and women should be modeled separately for several reasons.
First, sex ratios differ substantially across time and place (Bhat, 2003) . Second, it is likely that somewhat different processes determine the heights of men and women. Sex discrimination in the allocation of nutrition and health in early childhood has been welldocumented (see Behrman (1988) , Borooah (2004) and Pande (2003) ). These differences in early life conditions could lead different determinants of height to be more important for one sex than the other. Indeed, Deaton (2008) found effects of mortality on adult height controlling for year, for region, or both, the meager declines in infant mortality in India during the periods under study mean that the conclusions presented here are based almost entirely on variation in mortality across the states. Thus, the relationships are not robust to including state fixed effects. The relationship between adult height and neonatal mortality is robust to controls for state net domestic product per capita and a fixed effect for being a northern state. Table 2 
where mean height rys is the mean height of the cohort of women measured in survey round r, born in year y and residing in state s at the time they were surveyed. Since the NFHS does not have information on the state of birth, all of the specifications assume that the state of residence at the time of the survey is the state of birth. The assumption is likely unproblematic for the analysis; Munshi and Rosenzweig (2009) 
point out that
India has very low rates of mobility compared to other developing countries. Though women are more mobile than men due to migration for marriage, cultural and linguistic differences across states make inter-state marriage relatively rare. Moreover, Tripathi and Srivastra (2011) N N M ys is the neonatal mortality rate in state s in year y, and P N M ys is the postneonatal mortality rate. ln(SDP ) ys is the log of the net state domestic product per capita for state s in year y. north ys is a dummy variable that controls for possible spurious correlation between neonatal mortality and region.
14 Deaton (2008) finds that in northern states the difference between men's and women's heights is greater than in southern states. α y is a fixed effect for year of birth.
φ r is a fixed effect for survey round, which is equal to one if the height data for cohort ys was taken from the NFHS 3. Deaton and Drèze (2009) have documented a systematic difference in the heights of women between the two rounds of the survey; the same cohorts are about 0.5 centimeters taller when measured in NFHS 3. The fixed effect for survey round is only used in regressions in which the dependent variable is women's heights because men's heights were not measured in NFHS 2.
Standard errors were clustered at the state level. However, due to concern about the small number of clusters (there are 17 states), wild-cluster bootstrap t p-values, as suggested by Cameron et al. (2008) , are additionally shown for the coefficients on N N M ys in each of the regressions. These regression results are unweighted, but weighting by the number of observations that were used to calculate the mean of heights does not change any of the main conclusions.
Column 1 of table 2 shows the results of a regression of adult height on neonatal mortality in the year of birth. The coefficient on neonatal mortality is negative and statistically significant. Column 2 of table 2 shows the results of a regression of adult height on postneonatal mortality. The coefficient on postneonatal mortality is negative, but not statistically significant for either men or women. Columns 3-6 of table 2 show regressions that include both neonatal and postneonatal mortality, and controls for income, region, year of birth and survey round. Again, it is neonatal mortality that has a robust and statistically significant association with adult heights.
The magnitudes of the coefficients on neonatal mortality in columns 3-6 are similar for men and women; they are about -0.04. This suggests that a 20 per thousand reduction in neonatal mortality is associated with a 0.8 centimeter difference in the mean heights of state cohorts.
These findings differ from the findings of papers using developed country data on adult heights and early life mortality in two ways. First, this paper finds that neonatal mortality is a strong predictor of adults heights. Second, it finds that net domestic product is a significant predictor of adult height, even controlling for postneonatal mortality. The coefficient on state net domestic product per capita in column 6 suggests that a 10 percent difference in state net domestic product per capita is associated with a 0.17 centimeter difference in average women's heights, and a 0.27 centimeter difference in average men's heights. This suggests that the difference in the rates of change of men's and women's heights in India, documented by Deaton (2008) , might be in part explained by an associate between material resources and men's heights that is different from the association between material resources and women's heights.
The lack of a statistically significant relationship between adult heights and postneonatal mortality in these data is puzzling, and raises a potential issue of data quality, since it is likely that the early life disease environment likely mattered for determining heights in this context. Therefore, it is probably not appropriate to interpret this lack of relationship as evidence that the disease environment in early life did not affect adult heights in this context. Indeed, Bozzoli et al. (2009) have suggested that postneonatal mortality may be an incomplete measure of the disease environment in poor country settings. They suggest using measures of pre-adult mortality, which provide more complete information on the disease environment because they measure mortality between the ages of 0 and 15 in the cohort's year of birth. The following section presents the relationship between pre-adult mortality and adult height. There are indeed statistically significant relationship between pre-adult mortality and adult height. 
Pre-adult mortality & adult height
The coefficients in column 2 are generated using the same procedure, but controls are added for log of net state domestic product per capita, northern region, and year fixed effects. Standard errors, clustered at the state level, are shown in parentheses. Each of the mortality rates has a statistically significant effect on adult heights in both the uncontrolled and the controlled regressions. It is noteworthy that, using data from the 1800s in Europe, Crimmins and Finch (2006) present the results of regressions similar to those in column 3 of table 3. They use the probability of dying, n q x , rather than mortality rates, n m x . When the n m x values in this analysis are converted to n q x values, assuming a constant death rate in the age interval, the magnitudes of the coefficients on the regressors in column 3 are consistent with the magnitudes of the coefficients estimated by Crimmins and Finch (2006) .
This analysis finds that each of the measures of pre-adult mortality individually correlates with mean adult height for both men and women, and the rates are jointly significant in regressions containing all three rates. If pre-adult mortality is indeed measuring variation in the disease environment, then these regressions suggest that the disease environment was an important determining factor of adult heights in India.
Neonatal mortality, postneonatal mortality & children's height
Height is largely set quite early in life (Schmidt et al., 1995) , so relationships between child height and early life mortality can be used to explore the likely determinants of the heights of the next generation of Indian adults. In this section, I take an approach similar to the one used above, and present the results of regressions of child height-forage z-scores on state level measures of early life mortality. I find that neonatal mortality correlates with the heights for children much as it did with the heights of adults born two to three decades earlier.
Data from the NFHS 2 and 3 allow regressions of an individual child's height on neonatal and postneonatal mortality rates in the state where she was born, as well as controls for possibly confounding variables, such as the child's household socioeconomic status and her mother's height, which is a measure of the child's genetic potential. Table 4 presents the results of regressions of individual children's height-for-age z-scores, on statesurvey round level neonatal mortality, postneonatal mortality and controls. It presents results separately for girls and boys. The coefficients in column 5 of table 4 were computed 19 using OLS regressions of the following form:
where hf a ihsr is the height-for-age z-score of child i in household h in state s in survey round r. N N M sr is the state and survey round specific neonatal mortality among children born in the three years before the survey. P N M sr is the state and survey round specific postneonatal mortality among children born in the three years before the survey. E hsr is a vector of household-level controls for economic well-being; these have been described in section 3. mother s height ihsr is the height in centimeters of the child's mother. A ihsr is a vector of age-in-months indicators, and ε ihsr is a child specific error term. All standard errors are clustered at the state round level; there are 52 state rounds.
Because the magnitudes of the coefficients are similar for girls and boys, I discuss only the coefficients in panel A of table 4, which gives results for girls. Indeed, none of the coefficients in panel B, for boys, is statistically significantly different from the corresponding coefficient in the girls table. This is perhaps surprising considering that the coefficients on state net domestic product were different for men and women in the adult regressions. If pre-natal nutrition is the main mechanism leading to both neonatal mortality and stunted heights, it makes sense that the coefficients on neonatal mortality would be similar; because parents would not have known the sex of the child before birth, they would not have been able to make differential investments in pregnancy. However, if parents are both able, and chose to better protect their male children from a bad disease environment, we might expect the coefficient on postneonatal mortality to be steeper for girls than for boys. That the coefficients on postneonatal mortality are similar for both boys and girls suggests that parents are either not able to modify the disease environment differentially, or are choosing not to do so. deviations is about three quarters of a centimeter. It is noteworthy that this height difference is very close to the effect size found for adult cohorts exposed to a similar difference in neonatal mortality regimes.
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Discussion
The correlations between height and postneonatal mortality and pre-adult mortality documented here likely reflect relationships between height and infectious diseases that both stunt growth and cause early death. However, prior papers have not found relationships between height and neonatal mortality. In these data, what are the early life conditions that stunt growth for which neonatal mortality likely proxies?
One factor that is likely to be be important is poor pre-natal nutrition, which has been, and continues to be, a widespread constraint on children's health in India (Ramalingaswami et al., 1996; Bhutta et al., 2004) . Pre-pregnancy body mass index (BMI) and weight gain during pregnancy are useful indicators of pre-natal nutrition that are predictive of birth weight (Yaktine and Rasmussen, 2009) . Because India has no national monitoring system for maternal health, there are no data on these indicators. However, the BMI for women of child-bearing age can be used as a proxy for pre-pregnancy BMI. Deaton and Drèze (2009) analyze National Nutrition Monitoring Bureau (NNMB) data from 1975 to 1990, and find that about half of Indian women in the states covered by these data had BMI scores below 18.5, the WHO cutoff for underweight during this period. Improvements in pre-pregnancy body mass between the 1970s and 2005 seem to have been modest; the NFHS 3 found that more than a third of Indian women between the ages of 15 and 49 were underweight. Although there is no nationally representative data on weight gain during pregnancy, the World Health Organization (1995)'s review of studies from India found that women in those studies gained an average of only seven kilograms during pregnancy.
If poor pre-natal nutrition is indeed an important mechanism driving the relationship between neonatal mortality and height in these state level regressions, we would expect state level measures of pre-natal nutrition to correlate with the state level measures of neonatal mortality that are used in this paper. Figure 5 plots the neonatal mortality numbers used in section 4.3 against state level estimates of pre-pregnancy body mass.
To estimate pre-pregnancy body mass, I use the average BMI of non-pregnant women aged 18-30 in each state; these ages represent the 10th and 90th percentiles of age among pregnant women both the NFHS 2 and the NFHS 3. Figure 5 shows a strong negative relationship between state level neonatal mortality and state level BMI of women of child bearing age; the correlation coefficient associated with these data is about -0.6. A similar plot of postneonatal mortality against women's body mass produces a much lower correlation, of only about -0.3. Although the data are not presented here, Gopalan (1985) reports that there was important spatial variation in indicators of women's nutrition in India during the 1970s and 1980s, which correlated with child outcomes, including neonatal mortality (see also Visaria (1985) ).
Of course, the interpretation that is being advanced here, that neonatal mortality proxies for poor pre-natal nutrition in the relationship between height and neonatal mortality, does not rule out that a high burden neonatal infection may also influence heights.
However, large literatures link neonatal mortality to poor pre-natal nutrition, poor prenatal nutrition to low birth weight and low birth weight to height, whereas such a literature does not exist for neonatal infection and height. More research would be needed to fully characterize the relative importance of these two factors.
Conclusion
Using data from state cohorts born between 1970 and 1983 and from children in two rounds of the more recent NFHS surveys, this article has documented a negative relationships between height and measures of early life mortality in India. These findings contribute to the literature the first evidence from within a developing country of the associations between neonatal mortality and height. This finding is novel, since other authors who have looked at the relationships between early life mortality and height have not found an association between neonatal mortality and height. This literature has, however, used data from Europe and the United States in the 20th century, where there was little nutritional deprivation among mothers.
As in developed countries, this paper finds relationships between pre-adult mortality and the heights of adult cohorts, and between postneonatal mortality and children's height in the NFHS surveys, which suggests that variation in the disease environment predicts heights in India. Unlike in developed countries, however, aggregate income in early childhood, as measured by net state domestic product per capita in the year of birth, predicts adult heights in India. Unfortunately, this analysis cannot distinguish which mechanisms lead from income to adult height, nor why the coefficient for men is larger than the coefficient for women. Future research in this area should focus on exploring possible mechanisms, and determining whether they are the same for men and women.
Finally, it is likely that relationships between state level neonatal mortality and population heights at least in part reflect important state level variation in pre-natal nutrition.
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The extent to which poor pre-natal nutrition may have population-wide and lasting effects on the heights of Indians has not previously been well documented. Such an analysis is important not only for understanding the relationship between height and early life mortality, but also for public policy. If poor pre-natal nutrition not only affects infants' chances of survival, but also stunts their heights, and therefore compromises their later life health and human capital accumulation, the welfare impacts of poor pre-natal nutrition in India may be importantly under-appreciated. Neonatal and postneonatal morality are given at the state-survey round level, based on the fraction of children born in the three years before the survey who died. A child, whether dead or alive at the time of the survey, is used in the computation of neonatal mortality only if at least a month has passed since his birth. Likewise, a child is used in the computation of postneonatal mortality only if at least a year has passed since his birth. The fraction of children who died is scaled by 1000. (17), I have also computed wild bootstrap t two-sided p-values for neonatal mortality (see Cameron et al. (2008) ); these are listed below clustered standard errors. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. NNM is neonatal mortality; PNM is postneonatal mortality; YOB fixed effects are year of birth fixed effects; ln(NSDPPC) is the natural log of net state domestic product per capita. Notes: The values reported in Columns 1 are coefficients and clustered standard errors for three different regressions of average height in centimeters on each n m x measure separately. Column 2 repeats these same three regressions with controls. Columns 3-6 report coefficients from single regressions. Standard errors for all regressions are clustered at the state level and shown in parentheses. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Notes: OLS regression model. Standard errors are clustered at the state-round level and shown in parentheses. Children under three from the NFHS 2 and the NFHS 3 are included in the regression. The dependent variable is height for age z-scores computed using the WHO 2006 standards. Indicators for age-in-months are included in each specification. Assets indicators are included in columns 4 and 5 for whether or not the child's household owns a radio, a TV, a fridge, a bicycle, a motorcycle, a car, and whether or not it has electricity. It also includes indicators for the type of drinking water the child's house uses (17 options). In all cases, these asset variables are jointly statistically significant. The variable NNM is the fraction of children born in the individual's state in the three years before the survey who died in the first month of life. The variable PNM is the fraction of children born in the individual's state in the three years before the survey who died between the second and twelfth months of life. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
